SUMMARY The presence of immunoglobulins (Ig) G, A, and M and of complement fractions (C3-C4) on the liver cell surface was investigated by direct immunofluorescence in 40 patients with alcoholic liver disease.
IgG was detected on the liver cell membrane with a linear staining pattern in 29 patients. The percentage of IgG-positive hepatocytes correlated with transaminase activities, independently of the histological findings. IgA was demonstrable with a coarse granular staining pattern in 11 of the 14 cases with established cirrhosis. The finding of IgG bound to the hepatocyte surface in patients with alcohol-induced liver damage suggests that alcohol could be responsible for antigenic modifications of hepatocyte membrane with consequent triggering of a humoral immune response.
The abuse of alcohol is considered one of the most frequent causes of chronic liver disease. Following intake of an excess of alcohol, a number of hepatic functions may be altered, due in part to changes in the hepatic redox state, and in part to adaptive metabolic changes, resulting in activation of hepatotoxic compounds with production of new proteins. '-3 Although metabolic and structural alterations associated with the hepatic metabolism of alcohol have been extensively delineated, the mechanisms responsible for alcohol-induced liver cell injury and for its progression to Table) . ANAs were detected in two cases, but AMA and SMA were found in none.
HEPATITIS B VIRAL ANTIGENS
Only one patient was found positive for HBsAg and for anti-HBc and anti-HBe. (not shown in Table) . Five other cases had circulating anti-HBs, while six cases (two positive for anti-HBs) were positive for anti-HBc.
IMMUNOFLUORESCENCE ON ISOLATED HEPATOCYTES
When hepatocytes from alcoholic patients were incubated with fluoresceinated antisera, IgG, deposited in a linear fashion on the liver cell membrane (Fig. 1) , was detected in more than half of the cases studied (Table) . The linear pattern of antigenantibody complex on the liver cell surface was not modified by different times or temperatures of incubation. The percentage of positive cells ranged from 9% to 80%. This phenomenon correlated with biochemical signs of liver disease activity, as assessed by statistical analysis (Fig. 2) , but it was independent of histological diagnosis (Table) . In fact, when the patients were subdivided on the basis of their histology, membrane-bound IgG was detected in 81% of those with fatty liver or minimal alcoholic hepatitis, 73% of those with alcoholic hepatitis and 64% of those with cirrhosis. Moreover, no significant correlation was found between the presence or absence of membrane-bound IgG and any of the several specific histological features considered; nor was there any correlation with the presence of nonorgan specific autoantibodies or antibodies to LSP and to LMAg in serum, or previous hepatitis B virus infection.
IgM and complement components were not detected on the liver cells, whereas IgA was demonstrable with a coarse granular pattern in the majority of the patients with liver cirrhosis (Fig. 1) .
Isolated hepatocytes from control cases (surgical biopsies) produced negative results for the presence of immunoglobulins or complement on the cell surface.
Discussion
The mechanisms responsible for alcoholic hepatitis are still to be completely defined. Current hypotheses suggest the presence of toxic reactive metabolites as the basis of hepatocellular injury. The suggestion that immunological reactivity may play a role in the pathogenesis of alcoholic hepatitis is intriguing. Indeed, recent studies point to the importance of immunological mechanisms in hepatitis due to alcohol ingestion.2022
In the present study antibodies of IgG class, reacting in vivo with the membrane of hepatocytes, showed a linear pattern of distribution on the liver cell surface. This immunofluorescent pattern could be interpreted as the consequence of antibody reaction with an antigen homogeneously distributed on the liver cell membrane. Although the nature of such antigen and its relation with structural membrane proteins remains undefined, the lack of antibody-induced antigenic redistribution (with cap or patch formation) could be due to an alteration in microtubules induced by alcohol intake, as described by Baraona et a123 in ethanol-fed rats.
As to the relation between ingestion of alcohol, hepatitis and presence of IgG on the hepatocyte surface, it may be suggested that alcohol itself, or its metabolites, could alter the antigenicity of liver cell membrane constituents, triggering a humoral immune response that appears to be distinct from autoantibodies directed against liver specific protein (LSP) or liver membrane antigen (LMAg). In this study the presence of membrane-bound IgG correlated with transaminase activities and this suggests that the antibody could be involved in the pathogenesis of liver cell damage. However, a cytolytic effect of antibodies demonstrable on the liver cell surfaces needs a more precise definition. Indeed, the absence of complement components on the hepatocyte membrane is against the hypothesis of a direct immune effect, even if it does not exclude the possibility of an antibody-dependent cytotoxicity system.' Alternatively, the correlation between membrane-bound IgG and transaminase activities could be coincidental, with alcohol as the common factor in producing the two variables. At present the major question is whether such cytophilic antibody has to be considered as only a marker of alcoholinduced alterations on the liver cell structures rather than an important part in the cytolytic effector system.
The finding of IgA bound in a granular fashion to the hepatocyte membrane is another interesting aspect of alcohol-induced liver disease. Its restriction to active or inactive cirrhosis and the granular appearance of the antibody deposition represent an intriguing observation. The finding could be related to the increase of circulating IgA dimers complexed with intestinal antigens, previously reported in alcoholic cirrhosis.24 25 The precise delineation of putative antigen(s) for the membrane-bound antibodies and the possible pathogenetic role for IgG and IgA in producing liver cell injury will be sought in further experiments involving elution of these antibodies. * * * *
